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(54) ACTIVE MATRIX DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To restrain the voltage 
fluctuation of a video line due to the speedup of 
sampling rate. 

SOLUTION: V-scanners 1L and 1R scan successively 
respective gate lines XI... for selecting the liquid crystal 
image element LC for one line for each one horizontal 
period. A H-scanner 4 carries out the sampling of image 
signals Vsig with regard to respective signal lines Y1 to 
Y4, and writes the image signal Vsig to the liquid crystal 
element LC for one line selected within one horizontal 
period. Before writing the image signal Vsig with regard 
to the liquid crystal image element LC, a precharge 
means 5 supplies a precharge signal Psig to the 
respective signal lines Y. The gate line X1 is divided into 
right and left parts at the center of the image plane 
including matrixlike image element LC, and V-scanners 
1L, 1R are provided right and left so as to correspond to 
the gate lines XI that have been divided right and left, 
and selects the image elements LC of right half line and 

left half line while shifting the respective phases within one horizontal period. The precharge 
means 5 supplies the precharge signal PsigL to the left-half signal lines Y1, Y2 before writing 
the image signal to the left-half image element and supplies the precharge signal PsigR to the 
right-half signal lines Y3, Y4 before writing the image signal to the right-half image element 
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[4#HF»#©i£ffl] 

^r^vf-U ? *^j^@„ 20 
5^y^-i^f^©#ii££@l§$&U S6C*^5V* 

for ?f-f^M)^ ***gfi 0 

»l«0««l!i»U-C»J*©EII«r^U-CM*©»fiI«BE*r so 
{feSfr-t-* iritis fe&oftit5feaElillSK»UTBiJ*© 

ssi^ifEftwr^x-f h y 

[»«©#**««] 
[00 0 1] 

[«9i©jRi-5aa?*m] ^s^mr^TM^f-y ? 

[0 0 0 2] 

[^*©S»] 06Sr#KLT5e3tE©T^x^y-^hy « 

* ^*^se©-«s;w^«^srfas?i-iftw-r?.o a*-*- 
■5«{^, tut-*?-* h y ? xm^mwizftftny- h 

mxkMVXDiSJmY k%ffiz.X^Z> 0 pi?#©£^giSK 
fiff?im©li*755iaabrv^. fi*©iii5ffB\ «*.tf 
ttA-iryuL c t ztizmnrrsmm h 7 9 T r a* 

f>*5„ £7t, V**-*-t— (Stt/^SdlK) 10 1& 

;tT*J»K #{S^Y»^Ll!^ft-§-Vs i gSr-y-VT* 
y V^U -7)c¥»F a ^SI^«$^fc-ff^©®3glwl!*: so 



2 

SfifVs igSr##jitf. r©*¥7t^[H]Ktt«>sr© 

*t6Sr«*WiBJ««ii-5H^*-y^— l 0 2 £fl»e>4 
6. £{i5-«YI±±i£bfc;*¥*-f yfHSWfc^LT 
if^TV^-SMSih-T^a. C© 1^7*^-7 vicfi 
•>/t/vK7^/<l 0 3^P>±^bfc^ft^-V s i g 
i>W&ZtiZ>o H***1— 1 0 2Ji=&7K s P^-^ yf-H 

[0 00 3] H7«, 06lw^L7tH^^r^r7--l 0 2 

©£*. #tv/5 i/^ao*©«t h l~tf<bo#as$§ 

HfclSHft«-§-Vs i g*5^iiLfcHSW5r^bT#ftf- 
illYflif^y >-^$jx^ 0 «*0«*»YKJ4@f*0 

8c*s#-£-fri\ if^3j-7-rv©«fi:i4 5 ^tt-r5o r 
©s&^ftasefe&ft #v s i gicfi*^, 

[0 0 0 4] ±J6Ufc^/j5l^*«ffli-5^0fiH7'y^ir- 
5?a«**ll*Sixri3 0 % «*.tf4MI¥7- 2 9 5 5 2 

*Xt«#iYO«f«:i4l*B»LC*ffJIItti:B 
**VTV*«. K*W#LCHt»Btb7^^^Trfc± 

fSi-5f§#i»Y^g^§ix, y-h@£tt*NS-r*7*- 
cic^s^tv^,, £?-hmx\azvx*T-r- i 

+ -J— 1 li^r^© ^ n y ^ V C K C TIS^ ^ 
-h^/W*VST«:Jl@&$£iliU #y-h«Xl:»LT 
i^/^VGl, • • •, VGMSr#ti^-f-5. 
iD, #y-hi»xSrm»:^U -*¥»KSIw-fr 
^©« B B B iS^LC^S«-t-5. ®*<Dim-m Yii 

»lS-r57k¥^ y ^ V H S L T If T ^ 7 

-Y^2tC^$^-CV^o C©f7 ? ^-7'0 2^ri^-SP 
0>>yy-i-/vY74'<2frbtii&fe^V s i gi55^$^ 
5 0 H^^-v-7— 4«:<i^T*3D, #*ip^ y 

7^>-^*^HSW©@flH$iIS)«rfT^7o flPt>, H**^ 
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1— 4 figf £© 9*y9 ft^H C K iCfflX) L-T*¥^ * 

- b'<frx h s T«rw*ea6 u y -sy*** * 

HI, *H2. *H3. * * *HN^tH^L."C* 3 P^'< 

*V s i g«r*«i&tr. 
[0 0 0 5] ^OftvttBiiXIC^!) f+-i?fS5i 
«*.-C*5»K -fr#©$il®*LCIi:l!fc&{f-ft-V s i g 

p s i gzm&u wnttvs i g &-y-^y >-:/-t- 
#fciii!Biu-c^ , yf-+-s;«*Ps i zZzm^mYiz 

g6WM«l/^PCG4:aiW5. «*J» ^JJ*"*- 

fc«#*7*»6«i&s*i,5. ^©:/y^-r-i^f-§-p's 
i g « e w^/v t m v< /w t © p H i x-mt-t s wefcfs v 

s i gl£2*LT+M©0cW-^£WLTV^ o 
[0 0 0 6] 09<D^-Y$>^-v-hSr#^.L 

x * -\r Uc A7J £ ft 5 SK * o y ? {f -5§- v C K tt— 
(1H) fcfta-i-S^A-^WSrW-t-S. 
6 *»6>ffl* £*t5Sfl#'*/W;* P CGISGUxtf* 
¥^7 ^i^KBl* t*ro*^*^Fflrt(cm^ Sift- 
So r©*HW/</i'* PCG^TK^P^fflPalrt^^T-^ 
5t, ilfcftlB*fc:fy*--V-^«*Ps i g^Stii* 

;* * - h /<ivy> H S Ttt-7k¥ffl WS$!liSl^-?/u^ P C G 
OltfcWASft. Wfl^-Vs i gWf-VT'y 

ffeH&i* ftSTMP* b y * fflfHC KlClBJJB LT«I&£b7J 

^LtM^5WI«^Vs i g tt-TMPfflfiattfc 

t> ft^7^e>«^$H5^y^-v-^(t^p s i g 

fc-*¥fflmtSfcfi(EU WlfVs i glzttLXM 
^5r-S:$-BrTV>5o iB^Jft-WPi i gi* 
Wltf V s i gO^'L-ttte^LTVpWa&^/P 

-</^$tt>LX^^ 0 @9©^^«y^ft-K^it 
©&Jgtt, ^©{f^YfcSJiOSixSm&VY©^ 
£^frLTV>.5 0 -7k¥»Pa1©ft«]{-$a«l(t-§-PCGii 
ffiTJ^tUliD©*--!' yfy^PSWiifltSi:, 
£«**YK7'!J*--v--5>.I*Ps i B&ftMZtl* ® 



(3) 

If^Ps i g(DP|]*0^J;i9, #ffi#^Y©«fiiVYIiV 
p ©W/Hc/iS. i©&, #<t-§-^YI^LT*Kro 

efc&ft^-vs i g^f-^y *yzti. ^©«fiiVYi* 

Vs i gfcf&CTJE{fcL*#a*a«l*fT;S;h,<5. »S& 

^i-#5«:&^l;Aviiv s i g-v p HUSWSft-cfc 

[0 0 0 7] 

MitfNTSC, VGA, SVGA, XGA> SXG 
A, HDtt^tf¥tf hftZ> 0 Jfc«»ffillMie©VGA*»S 
VGA^fe-eftTk^^^^f^^EP^liS /i s e cW 
tfciJWfflJf^roXGA. SXGAI'&S 

5„ XGA7*- 7yh (1 0 24HX 7 6 8V) s S 
20 XGA7*-v;/F (1 280HX 1 024V) /ft'C 

y v*>>f&.mtm#>xm\\ 
[0008] z.<d&^ mi i ^y^-v- 

v J 5r : fT'ip^©S!lPfB#PCG©^Vu^i|f*5M<, 
Mi^PCG' ©fllfcjte^/^^W^iftiitf. ft 

fmtttVY' r-^i-«i^^xicS#ii^fcvM^< 

ttC©«^^5^^y y ^•v-v'«^-©##>i^P a ^Si 
[0 0 0 9] 

[SIS£fi?&-f5&©#J£] ±JfiUfc«*©ft*©HW 

S:»*i-5^^«T©#s?rasi:^ 0 Bn*>, 
«o r, nftcoy-hmi:. wftom^mt. p5#©smsp 
u-*¥fflP«gs^- : fT^©iiii*^ii«-r 

SMB^SHlKi:, &{s^m\z%IVX®:®.m2r*V>'-y° 
y^^t, -TkVfflP^rtJ-^^ixfc-^©!!!*!^ 

y^-t-^SSrfii^-C^t), ®^I^L-Clft^(t#Sr 
•tiitpfHr^ft^i^^ro^y ^-+-s?«*«r«l& 
UT, MfBy- h^f±ff5i)^©li*S: 
^^f^ii®©'p*T*&*(^fllSi^rv^5 0 Sfc, StifES 



ftB|spiO-198321 



5 

ftfc#WE1I3ft;fc#fl*ttJ:*:*tr. tt»rtl«ttH:lB 
ffi©£>&&Mfc»JE LT^fc£^ft-C*i !K fc&©2t 

[0 0 10] tiM&.1l*.>kmm\*1£T97<t-7-*h9 9 
X*jj*gBK:*3V*-C\ XG A, SXGA. HD/iif©7 

fc, ®s©;&¥##iBi^fi*£##&^v^i*tt, & 

[0 0 1 1 ] 

- H&X 1M4 #©{f-)HlY 1 75MY4©#.£*:hL 

j h }) ? xm^w.tiWi&mmzffiZ-xi^iiK m 

(DmM.ft^VoWfr b ft 5 HSfCfc o T t> <£ V * C t tt£>8& 

fc, *»fe»tttttMRIi L C t¥ftl:»§iC s 
fcJMt£*VCt*6. tt*W*LCtt*Kh?:'S?;**T 
r K ft 5 C fIF7^?Tr©y-^i 

wmLc<Dm%9M\z.mk£tix^z> 0 mi-, kkv 
xv^ 0 iftttc s <Dt&jj<ommftm&mz i 

$ixTV>5 0 -©Jfi&iSZ 1 lZttffil£<D#fam£.V co so 
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[00121 7-hmxiznvi<DmmLcz<atfmm<D 

X^»JSUT£V^dr + i— 1 LS.^V^^r-V^-1 
RaMKrt&ftTV^,, -^OtV^^tt-lLSt;* 
V** + -^— lRtt£;b-£:TgH*fi@8«r«#U # 
y- h$X L-*¥$P«3&I- 1 ff ^©®^ L 

,£V* * + 1 LfiBf^©^ n j/^ft 
•§-VCKL»CJ^i:TSit^^- h/</^VST5:|ii^e 
£U y-HHXfc»UTW5^^VGLSr«J&^- 

5, rftfcj:*), £^#©=&y- h$x&ii«&jfe£u 

-*¥MW*l^^£©**H*LC*:*Ri-5. IW 
4§tC N JfeV**-*-*— lRttgfJt<D*oy*flHj-VCK 

Riz&zxmw.**- h^/u^vsT^msc^jSu =& 

y- KXt#tt»l/^VGR*«|&t4. -ft 
Kit). &y-h«!X£|iI#:;i£gU -*¥JHW]«fc* 
¥fT»o«*H*LC«rjM^i-<5. vCKLi 
VCKRtttfc«riH t *VO*5. r©«{C N *%^T-|4S 

;&fc#jo»ftTtt«*e>ft, -*¥»wrt-e#*te«*ri*& 

U-C£2|MTau%iNT©Bi*S:3MiU-CV^S. 
[0 0 13] — fl*0«*J»Ytt»JE5-*-6*sp^W 
y > 9 m=F H S W L T tr x * 7 -< V 2 dtttt $ ft 

igi«W&Sii5. H* 4 "OS 

5. BH*>, H^*+-?--4ttgf^©^av/^(I#HCK 

■ri/7v >ys<frx%mt>i,x*.¥?-'( yf-vyttn 

SW^BBK-r-5„ r©H^^r-v^--4 t7K¥^.-< s/^^ 

«lYi^LT^(t-^v s igSrfy/yv^u —7k 
f^^Sftfc-ft^roiii* L c l^tf LT^S^ 

H:fo5»Sh7V^?TrSr^UI!iHHItVs i g 

[0014] ^r^x^y-vhy^^^saii^y^ 

Vs i g?r»#jitfM^fi-§-i^Y^Fr^©^y 

•^fifps i g£«*su mtvs i g^-y-^y 
> if c 5 y © ^&«a -^e^k-r s . 

ftiSMiU, r©ry ^Jg5tt£¥#©ill 
^LCI-B^fi-i-Vs i gS:$§iitfBtl^*»©ft-§- 
igSYl, Y2ll^yf L -y-v?fi-g-P s i g LSr#t^U> 
;&¥#©U^LCKBfcft{§-§-V s i gSrgt^tfStlil* 
^©<lfiY3, Y4li^y^ ^-^ft-§-P s igR 
Sr«^T5„ r©iplc, *3S9K'tty- MIX. 4tgb 
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u-c\ ry ^+-^#S5i4^y p s i g 

L, Ps i g R£;fcfrSiJ*l;^ttT^5o £fc> T'U^ 
+ -^S5lc-^^^5^-< s/^v^sfS^PSWSrMH 
afflH-5^©sy^-«/w^ PCGL, PCGR 'bfe&S'J-* 

+ 1 RKlAT^ftS^ny'Mf-SI-VCKL, VCK 
Rhffl*lZ-&Vt& 0 COVCKLtVCKR, PCGL 
i PCGR, PsigLiPsi gRfi^riveir-Tk^ 

mm (ih) ©jsj^a«otHi«:i"e>i-. 

±0» WB©&*»**»ft«« *V s i g T-^ 
SNfllHIt^ll^P f +-^«tP s i gR£## 
i&tr. Sfc, ■iB**»*»tt««*V s i g«r#v*TV* 
SB»ttHiE£^e^9 *-+-5*«*P s i gL£#t 
jitf. P s i gLiPs i g Rtt<sys©#.-f ttSSiJt 

[00 15] S2©^^svm-hS:#ii,r, ra 

-T5o HSTi:ectH^* + t- 4 *«»ff«rH*&U, 
«J»R:fei|^©H*RH*ft«»V s i K*#&i&**fr 
©, fcfc*^©M*fcWMt**r«S&tf. -*f#© 
a*}HMHtlHrtfclh4 5. VCKLt 

vcKRttsv>icfi:ffi*siH©^mA-fnTVN5„ 

PCGL j:PCGR©ffitB<t>^&i*ih.-CV>5. 

fc&OT'y — -§-P sigLtPsigR 
fcffi«a**#8UK1*ivCV*.5. FRPttlHSCRflHI 
fVs i g*R(Ei-5*©«#T»*>S. ;SiV** + -*— 

/I'^VGLXT^VGR'bSV^^fiLlB^-f^TV^o #5 
^S^Kfc^T, BI®©fc^Jw^ft-§-V s i g 
te© 5 l» KIT' y -V - oM«P/'t A'X PCGL 

MEfc^wft^l^Lryy^-v-^ 
fi^-Ps i g L^tiiSix*.. i©&. i®ffi©;£¥# 
lc«MWt#*J*JRte»*a4*tS. w©B*. BBS©** 

Sl/</P^PCGR^ffi^Sil5. rftfcit), Siffi©* 

^©(g^-jHUw^y^-y-^ft-i-Ps i g R*s#tii* 

^TLfcS, VGLliiiW!), B*K*#i4*ii 

^PCGL^Stl, Bffi©£^©ft#ilftir»LT 
£*tffit£©Ps i g L/jS##ji*ix5o «±©«I-L 

[0 0 16] S 3 '4#|&9II;l«£ T^rM?^ hy 



tSSi&<fc;-r5&, & f P B iffiii?LCii*B&LTfe5„ 

*-c£4rc5MN£*vcv*s. l^l*^€)s feeing 
to tstrov^+tt-iL, i Rotb*aiwga*$*tr 

[0 0 17] &i:i4ro^-Y?ym-h5:#iU 
PJ-fSc (A) »402Hljj*Ui*>f 5^ft-htH 

6. «*.fiXGA7*— h©4§-£— (1 
H) 141 4m s e ctlfftS. r©rt, 2£|g©8Mfe{t 
*©»*ii*)HIB]Kttl On s e c8t*ll?aT6 

-§•©•#*&«> 5 v^ii p c g l ©s^-ha* 9 mx-h 
*)s Piffi©*^^»-r5^y^-v-v?<t^-©s#fefe 

^-T 5^^{4PCGR©5i:*.±i5>3^Fi*5o PCGL 
iS5t^±^o^7 o y^^-v ! «^©*#*&*I^CT 
£¥£©*3M*©«ttVc omLtfSftS. R]«li» P 
CGR*SSC*>±*Jofc^*^©«Sbi»©«eVc om 

R*>8ix5<, tr^s, £*©«Ki«ttrt8PEi»'C*SI«l 
^ftTi^Sfc*, — #©Sfii^;h,#te;fr©SfiBg*i£ t 
so fcfeU Vc om?-fyiWll6CC ifcfc*. 4 

[0018] ^ct-*sj6^t-i4 (b) iz^-rmz, 

irttu pcgl* mpcgr' ■ejjrt*iw&t>±a»»j 

40 $ :/^£*^7>*^EP3K«fi©, Vc om 
L' MVcomR' ^S^T^S^St**?:^:^ 
V^EP H 1rt^«<^lCi-5, IP*., fefc^WT-y 
-^SrfT^P^, -^©yy^-r-^-§-*#^^f{c*3 
(t5V c om7-f yfiW S S 7^f i>0 — 

i5<K>®&m^%&?f-\mm\s%^m^irz>&. £*© 

7*y ^•y-v'ft^-P s i g L, P s i g R©#§«>©* 

tt, ^y f L -r-i>ffi^©##&fcA>P>^*i>K£o-C£C 
SftttSl^sS'lS 5 * T-©^ 7 ^ * -y 
so rtlc«< 0 «±©«t x **ffi^®T-ft, -tK¥SS^© 
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(6) 



[0 0 19] 05li, *»«57^f^v(>^ 
roiJlJ^^T-y- hi®X Z ^&*lc-gD !3 Sib 

BIffl£*9J* tV S S 7^f >-XWV c o m7^ y 

Mmx'(±?})^*-i;<DnGL$tiv>%zn,%m^±\z- 

<D&£#mz.tt&LXtZ%iZ&frh,X\,^ e &*CC»*K6] 
m*«^L-CV^o &%<DV***1— 1 L, 1 

r icM lx wemsttT t xmfe(o&mnm v s s 

[0 0 2 0] 



70 

EF^S^* — h (XGA, SXGA, HD) "C 

mmtK^x^tzim, *v*\>-9. ^x.-^iw 

[0®©fgfl|ifttfc91] 

[01] *%W\zmz>T ? =r 4 h y ^^*^BO 
[0 2] ^l^JS^ffirolijMftig^-rs^^^v^ 

[0 3] *^BJI^5T^X-f^ 

[0 4] ^a^js^firoijfme^^-t-s^^?^:/^ 
10 5] ^pji^st^x^^ mj ^s^gco 
[0 6] jferor ^f^^n)^ xmmmm<D-m* 

*i-[aK0'efcSo 
[07] 0 6I^Lfc^3l5©T^x-f h 9 9 

[0 8 ] ft&ror ? f-f7*-7M)^ *«^«<affe<£>0ij 
£5jH1elS§0T-fc5, 

[09] 08i^tfc^5fewr^7 L -f ^-v h y 

[010] i 8 II* Ufc«OT f ^ 7*? HJ ? ^ t 

^mmot&mvtwizm-tziBi&mx-foz. 
[0ii] i^c<itsfft0iK«-r5*-r ^/f+- k 

[#^©ifc9ij 

1L - • • feV-X^-y?— , 1R - • -fiVX**-f 
— . 2 • • • f7t7-f >\ 4 • • • H^ + tt- 5 



[06] 



[07] 



102- 



<*>H1 



Few 



T 



101 



Hz \ 0ra 



T 



1D3 



Vsfc 



0H2 
tf>H3 
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[03] 



1L 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
dama ges caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gate line of behavior, a seriate signal line, and the pixel of the letter of a matrix allotted to 

both intersection, The vertical-scanning circuit which scans each gate line sequentially and chooses the 

pixel for a party for every 1 level period, The horizontal scanning circuit which writes a video signal in 

the pixel for the party which sampled the video signal to each signal line, and was chosen within the 1 

level period, It is the active-matrix display which equipped each signal line with a precharge means to 

supply a predetermined precharge signal before writing in a video signal to a pixel. Said gate line is 

divided into right and left in the center of the screen containing the pixel of the letter of a matrix. Said 

vertical-scanning circuit is divided and established in right and left corresponding to this gate line 

divided into right and left. At least each shifts a phase within a 1 level period, and the pixel of ****** 

and ****** is chosen. Said precharge means The active-matrix display characterized by supplying a 

precharge signal to the signal line of a left half before writing a video signal in the pixel of ******, and 

supplying a precharge signal to the signal line of a right half before writing a video signal in the pixel of 
****** 

[Claim 2] said precharge means — the inside of the blanking section of a 1 level period — one of right 
and left — the active-matrix display according to claim 1 characterized by starting supply of the 
precharge signal over a half signal line, and remaining before this blanking section finishes further, and 
starting supply of the precharge signal over a half signal line. 

[Claim 3] Said screen contains the counterelectrode by which opposite arrangement was carried out in 
the pixel electrode divided for every pixel, and this, and this counterelectrode is a active-matrix display 
according to claim 1 characterized by supplying a predetermined touch-down electrical potential 
difference through separate wiring to a vertical-scanning circuit on either side while corresponding 
comparatively, being divided into right and left and supplying a predetermined opposite electrical 
potential difference through separate wiring to a counterelectrode on either side an influenced part of a 
screen. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a active-matrix display. It is related with the potential 
shake control technique of the video line accompanying rapid scanning of a signal line in more detail. 
[0002] 

[Description of the Prior Art] With reference to drawing 6 , the general configuration of the 
conventional active-matrix display is explained briefly. The active-matrix display is equipped with the 
gate line X of behavior, and the seriate signal line Y so that it may illustrate. The pixel of the letter of a 
matrix arranges to both intersection. Each pixel consists of a thin film transistor Tr which drives liquid 
crystal cell LC and this. Moreover, it has the V scanner (vertical-scanning circuit) 101, each gate line X 
is scanned sequentially, and the pixel for a party is chosen for every 1 level period. Moreover, it has the 
horizontal scanning circuit, a video signal Vsig is sampled to each signal line Y, and a video signal Vsig 
is written in the pixel for the party chosen for every 1 level period. This horizontal scanning circuit 
consists of a level switch HSW formed in the edge of each signal line Y, and an H scanner 102 which 
carries out sequential closing motion control of these. Each signal line Y is connected to the video line 
through the level switch HSW mentioned above. The video signal Vsig mentioned above from the signal 
driver 103 is supplied to this video line. The H scanner 102 outputs a sampling pulse phiHl, phiH2, 
phiH3, phiHN in order to carry out sequential closing motion control of each level switch HSW. 
[0003] Drawing 7 is the wave form chart showing the sampling pulse phiHl by which a sequential 
output is carried out from the H scanner 102 shown in drawing 6 , phiH2, and phiH3. If highly minute- 
ization of a active-matrix display progresses and the number of pixels increases notably, the sampling 
rate of a video signal will be accelerated according to this. Consequently, width-of-face tauH of each 
sampling pulse Dispersion comes to occur. If impressed by the level switch HSW with which a sampling 
pulse corresponds, it will be sampled by each signal line Y through HSW through which the video 
signal Vsig supplied from the video line flowed. Since there is a predetermined capacity component in 
each signal line Y, according to a sampling pulse, the charge and discharge of a signal line Y arise, and 
thereby, the potential of a video line swings. Since the pulse width of each sampling pulse varies like 
when [ which was mentioned above ] a sampling rate is accelerated, the amount of charges and 
discharges is not fixed, and the potential of a video line is changed. A vertical reinforcement occurs in 
the image with which the video signal Vsig was overlapped on this potential fluctuation, and it was 
displayed on it, and there is a fault of spoiling image grace remarkably. 

[0004] In order to cope with the fault mentioned above, the so-called precharge technique is proposed, 
for example, it is indicated by JP,7-295521,A. The active-matrix display which adopted the precharge 
technique with reference to drawing 8 is explained briefly. This display is equipped with the gate line X 
arranged to behavior, and the signal line Y arranged to seriate. Moreover, the liquid crystal pixel LC is 
allotted to the intersection of the gate line X and a signal line Y in the shape of a matrix. The liquid 
crystal pixel LC is driven by the thin film transistor Tr. The source electrode of a thin film transistor Tr 
is connected to the corresponding signal line Y, a gate electrode is connected to the corresponding gate 
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line X, and the drain electrode is connected to the corresponding liquid crystal pixel LC. The V scanner 
1 is connected to each gate line X, and a vertical-scanning circuit is constituted. This V scanner 1 carries 
out the sequential transfer of the perpendicular start pulse VST according to the predetermined clock 
signal VCK, and supplies the selection pulses VG1, VGM to each gate line X. Thereby, each gate 
line X is scanned sequentially and the liquid crystal pixel LC for a party is chosen for every 1 level 
period. On the other hand, each signal line Y is connected to the video line 2 through the corresponding 
level switching element HSW. A video signal Vsig is supplied to this video line 2 from the external 
signal driver 3. Moreover, it has the H scanner 4 and closing motion control of each level switching 
element HSW is performed. That is, the H scanner 4 carries out the sequential transfer of the level start 
pulse HST synchronizing with the predetermined clock signal HCK, outputs a sampling pulse phiHl, 
phiH2, phiH3, phiHN, and opens and closes the level switching element HSW. A horizontal scanning 
circuit is constituted by this H scanner 4 and level switching element HSW, a video signal Vsig is 
sampled to each signal line Y, and a video signal Vsig is written in through the thin film transistor Tr 
which is in switch-on to the pixel LC for the party chosen within the 1 level period. 
[0005] Just before this indicating equipment is further equipped with the precharge means 5 and writes a 
video signal Vsig in the liquid crystal pixel LC for a party, it supplies the predetermined precharge 
signal Psig to each signal line Y, and reduction-izes the amount of charges and discharges of each signal 
line Y produced in case a video signal Vsig is sampled. The precharge means 5 consists of two or more 
switching element PSW linked to the edge of each signal line Y, and a control means 6 which open and 
close each switching element PSW all at once, and impresses the precharge signal Psig to each signal 
line Y. This control means 6 outputs control pulse PCG. In addition, the precharge signal Psig is 
supplied from the source 7 of a signal prepared independently [ the signal driver 3 ]. This precharge 
signal Psig has middle ashes level to the video signal Vsig which changes between a white level and 
black level. 

[0006] Next, with reference to the timing chart of drawing 9 , actuation of the display shown in drawing 
8 is explained briefly. The perpendicular clock signal VCK inputted into the V scanner 1 has the pulse 
width equivalent to a 1 level period (1H). Moreover, control pulse PCG outputted from a control means 
6 is outputted within horizontal non-shelf-lives, such as for example, the level blanking section. When 
this control pulse PCG starts even within a level shelf-life, there is a possibility that the precharge signal 
Psig may be written in a liquid crystal pixel. Next, the level start pulse HST supplied to the H scanner 4 
is outputted immediately after control pulse PCG the whole 1 level period, and starts the sampling of a 
video signal Vsig. Synchronizing with the level clock signal HCK supplied to the H scanner 4, the 
sequential output of this sampling pulse is carried out. On the other hand, the video signal Vsig supplied 
through the video line 2 from the signal driver 3 is inverted for every 1 level period, and an alternating 
current drive is performed. It is reversed for every 1 level period, and the precharge signal Psig supplied 
from the source 7 of a signal is making the polarity in agreement according to this to a video signal 
Vsig. This precharge signal Psig has the potential level of**** to the main potential of a video signal 
Vsig, and expresses the ashes level exactly located in the middle of a white level and black level. The 
wave of the last of the timing chart of drawing 9 expresses change of the potential VY impressed to each 
signal line Y. If a control signal PCG is outputted to the beginning of a 1 level period and additional 
switching element PSW flows, the precharge signal Psig will be impressed to all the signal lines Y, and 
charge and discharge will be performed to a capacity component. By impression of this precharge signal 
Psig, the potential VY of each signal line Y is ****. It is set to level. Then, the actual video signal Vsig 
is sampled to each signal line Y, that potential VY changes according to Vsig, and writing is performed. 
Potential change deltaV accompanying writing is Vsig-****. It decreases and the amount of charges and 
discharges decreases. Thereby, the potential shake of the video line 2 can be controlled, and uniformity 
improves greatly. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, when using an indicating equipment as a 
monitor of television or a personal computer, various specification (format) exists, for example, NTSC, 
VGA, SVGA, XGA, SXGA, HD, etc. are mentioned, comparatively — low — although the level 
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blanking section is more than Smicrosec by minute VGA or SVGA specification, it is very difficult for 
the level blanking section to become short with 3 thru/or 4microsec, if set to comparatively high 
definition XGA and SXGA, and to precharge in this time amount. Since the number of perpendicular 
pixels increases when a precharge method is applied to an XGA format (1024Hx768V), a SXGA format 
(1280Hx 1024V), etc., as shown in drawing 10 , the wiring cross capacity C increases. This cross 
capacity C appears in the intersection of the gate line X and a signal line Y. Consequently, the capacity 
of a signal line X increases. Moreover, in a format of XGA or SXGA, the level blanking section is very 
short to the appearance mentioned above. 

[0008] For this reason, as shown in drawing 11 , the pulse width of the control signal PCG for 
precharging is short, and the signal-line potential VY will be held, with level not reached to write in a 
signal line X originally. Temporarily, if pulse width excels enough like control pulse PCG 1 for 
precharge, level to write in a signal line X, as signal-line potential VY 1 shows can be held. However, it is 
difficult to secure the write-in time amount of sufficient precharge signal for this appearance in fact. 
[0009] 

[Means for Solving the Problem] The following means were provided in order to solve the technical 
problem of a Prior art mentioned above. That is, the active-matrix display concerning this invention is 
equipped with the gate line of behavior, the seriate signal line, and the pixel of the letter of a matrix 
allotted to both intersection as a fundamental configuration. Moreover, it has the vertical-scanning 
circuit which scans each gate line sequentially and chooses the pixel for a party for every 1 level period, 
and the horizontal scanning circuit which writes a video signal in the pixel for the party which sampled 
the video signal to each signal line, and was chosen within the 1 level period. Furthermore, it has the 
precharge means, and before writing in a video signal to a pixel, a predetermined precharge signal is 
supplied to each signal line. As a description matter, said gate line is divided into right and left in the 
center of the screen containing the pixel of the letter of a matrix. Moreover, said vertical-scanning circuit 
is divided and established in right and left corresponding to this gate line divided into right and left, and 
at least each shifts a phase within a 1 level period, and it chooses the pixel of ****** and ******. 
Furthermore, said precharge means supplies a precharge signal to the signal line of a left half, before 
writing a video signal in the pixel of ******, and before it writes a video signal in the pixel Q f ******, it 
supplies a precharge signal to the signal line of a right half, desirable — said precharge means — the 
inside of the blanking section of a 1 level period — right and left — supply of the precharge signal over 
the signal line of any or one half is started, before this blanking section finishes further, it remains, and 
supply of the precharge signal over a half signal line is started. Moreover, said screen contains 
preferably the counterelectrode by which opposite arrangement was carried out in the pixel electrode 
divided for every pixel, and this. This counterelectrode is divided into right and left corresponding to 
right-and-left division of a screen, and supplies a predetermined opposite electrical potential difference 
through separate wiring to a counterelectrode on either side. A predetermined touch-down electrical 
potential difference is supplied to coincidence through separate wiring to a vertical-scanning circuit on 
either side. 

[0010] In the active-matrix indicating equipment which adopted the dot sequential system, XGA, 
SXGA, HD, etc. cannot perform precharge sufficient within this time amount, if the level blanking 
section becomes short like a format. So, in this invention, while a gate line etc. is separated in the center 
of a screen, for example, the screen left half is writing in the video signal, a screen right half is made to 
precharge. Moreover, while the right half of a screen is writing in the video signal, it precharges in the 
left half. Thereby, precharge time amount can fully secure and the uniformity of a display becomes 
improvable. 
[0011] 

[Embodiment of the Invention] With reference to a drawing, an operation gestalt with best this invention 
is explained to a detail below. Drawing 1 is the typical circuit diagram showing the 1st operation gestalt 
of the active-matrix display concerning this invention. This active-matrix display is equipped with the 
gate line arranged to behavior, and the signal line arranged to seriate so that it may illustrate. In order to 
simplify illustration, only one gate line XI and four signal lines Yl thru/or Y4 are expressed. Moreover, 
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the liquid crystal pixel LC is allotted to the intersection of the gate line X and a signal line Y in the 
shape of a matrix. Although the active-matrix display of this operation gestalt is equipped with the liquid 
crystal pixel, of course, you may be the pixel which consists of other electrooptic material. This liquid 
crystal pixel LC makes liquid crystal intervene as electrooptic material between a pixel electrode and a 
counterelectrode. Moreover, the auxiliary capacity Cs is formed in the liquid crystal pixel LC and 
parallel with this operation gestalt. The liquid crystal pixel LC is driven by the thin film transistor Tr. 
The source electrode of a thin film transistor Tr is connected to the corresponding signal line Y, a gate 
electrode is connected to the corresponding gate line X, and the drain electrode is connected to the 
corresponding pixel electrode of the liquid crystal pixel LC. Furthermore, the drain electrode is 
connected also to one corresponding electrode of the auxiliary capacity Cs. The electrode of another side 
of the auxiliary capacity Cs is connected to the auxiliary line Zl. The predetermined opposite electrical 
potential difference Vcom is impressed to this auxiliary line Zl. In addition, this opposite electrical 
potential difference Vcom is impressed also to the counterelectrode of the liquid crystal pixel LC. 
Therefore, connection of an auxiliary line Zl and the counterelectrode of each other is carried out within 
the display. 

[0012] The gate line X is divided into right and left in the center of the screen containing the pixel LC of 

behavior. Moreover, the auxiliary line Z and the counterelectrode are also divided into right and left. 

Corresponding to the gate line X divided into right and left, left V scanner 1L and right V scanner 1R 

are prepared. Left V scanner 1L of a pair and right V scanner 1R double, constitute a vertical-scanning 

circuit, scan each gate line X sequentially, and choose the pixel LC for one line for every 1 level period. 

Left V scanner 1L carries out the sequential transfer of the perpendicular start pulse VST according to 

predetermined clock signal VCKL, and supplies the selection pulse VGL to the gate line X. Thereby, 

each gate line X of a left half is scanned sequentially, and the liquid crystal pixel LC for ****** is 

chosen for every 1 level period. Similarly, right V scanner 1R carries out the sequential transfer of the 

perpendicular start pulse VST according to predetermined clock signal VCKR, and supplies the 

selection pulse VGR to each gate line X. Thereby, each gate line X is scanned sequentially and the 

liquid crystal pixel LC for ****** i s chosen for every 1 level period. Under the present circumstances, 

as for VCKL and VCKR, the phase has shifted. Thus, in this invention, the vertical-scanning circuit was 

divided and established in right and left corresponding to the gate line X divided into right and left, and 

at least each shifted the phase within the 1 level period, and it has chosen the pixel of ****** and 
****** 

[0013] On the other hand, each signal line Y is connected to the video line 2 through the corresponding 
level switching element HS W. A video signal Vsig is supplied to this video line 2 from the exterior. 
Moreover, it has the H scanner 4 and closing motion control of each level switching element HSW is 
performed. That is, synchronizing with the predetermined clock signal HCK, the H scanner 4 carries out 
the sequential transfer of the level start pulse HST, outputs a sampling pulse, and opens and closes the 
level switching element HSW. A horizontal scanning circuit is constituted by this H scanner 4 and level 
switching element HSW, a video signal Vsig is sampled to each signal line Y, and a video signal Vsig is 
written in through the thin film transistor Tr which is in switch-on to the pixel LC for the party chosen 
within the 1 level period. 

[0014] This active-matrix indicating equipment is equipped with the precharge means 5, and reduction- 
izes the amount of charges and discharges of each signal line Y produced in case the predetermined 
precharge signal Psig is supplied to each signal line Y and a video signal Vsig is sampled before writing 
in a video signal Vsig to Pixel LC. As a description matter, this precharge means 5 supplies the 
precharge signal PsigL to the signal lines Yl and Y2 of a left half, before writing a video signal Vsig in 
the pixel LC of a left half, and before it writes a video signal Vsig in the pixel LC of a right half, it 
supplies the precharge signal PsigR to the signal lines Y3 and Y4 of a right half, thus, having separated 
the gate line X, the auxiliary line Z, and the counterelectrode near the center of a screen in this invention 
~ corresponding — the precharge means 5 — the precharge signals PsigL and PsigR — right and left — it 
has prepared separately, moreover, control pulse PCGL for carrying out closing motion control of the 
switching element PSW contained in the precharge means 5 and PCGR — right and left — it has prepared 
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separately. Furthermore, clock signal VCKL and VCKR which are inputted into left V scanner 1L and 
right V scanner 1R are also prepared separately. This VCKL, VCKR and PCGL, PCGR and PsigL, and 
PsigR shift the phase of abbreviation one half extent of a 1 level period (1H), respectively. By the 
starting configuration, while the left half of a screen is writing in the video signal Vsig, a screen right 
half writes in the precharge signal PsigR. Moreover, while the screen right half is writing the video 
signal Vsig, the precharge signal PsigL is written in a screen left half. As for PsigL and PsigR, only a 
phase only shifts, and even if signal level is the same, and it replaces with, it is not cared about. 
[0015] With reference to the timing chart of drawing 2 , actuation of the active-matrix display shown in 
drawing 1 R> 1 is explained. According to HST, the H scanner 4 starts actuation, begins to write a video 
signal Vsig in the pixel of a left half first, and then writes a video signal in the pixel of a right half. The 
write-in period of the video signal for a party is settled in 1H. the phase of VCKL and VCKR is 1H 
mutually — it is shifted the one half grade. More nearly similarly, as for one half, the phase of PCGL and 
PCGR has also shifted. Furthermore, the phase is shifted by the precharge signals PsigL and PsigR on 
either side the one half grade. FRP is a signal for reversing a video signal Vsig to every 1H. The phase is 
mutually shifted from left V scanner 1L and right V scanner 1R by the selection pulses VGL and VGR 
by which a sequential output is carried out. In the starting timing, before beginning to write a video 
signal Vsig to the left half of a screen, control pulse PCGL for precharge is outputted, and the precharge 
signal PsigL is written in to the signal line in the left half of a screen. Then, a video signal is actually 
written in the left half of a screen. Before a video signal is written in the right half of a screen at this 
time, control pulse PCGR for precharge is outputted. Thereby, the precharge signal PsigR is written in 
the signal line in the right half of a screen. Then, a video signal is written in the right half of a screen. 
And after the writing of a video signal to the left half of a screen is completed, VGL1 falls and the video 
signal written in the pixel is held. The next control pulse PCGL is outputted again after this, and PsigL 
of antipole nature is written in to the signal line in the left half of a screen. While a screen right half 
writes in the precharge signal PsigR while the screen left half is writing in the video signal as mentioned 
above, and the right half is writing in the video signal conversely, the precharge signal PsigL can be 
written in a left half, and about [ the abbreviation one half of 1H period ] time amount is applied to 
precharge signal write-in time amount. 

[0016] Drawing 3 is the typical circuit diagram showing the 2nd operation gestalt of the active-matrix 
display concerning this invention. A corresponding reference number is given to the 1 st operation gestalt 
shown in drawing 1 , and a corresponding part, and an understanding is made easy. In addition, in order 
to simplify illustration, the liquid crystal pixel LC is omitted, the 1st operation gestalt — the same — the 
gate line X and an auxiliary line Z — a screen — it is mostly divided into right and left in the center. 
However, the common opposite electrical potential difference Vcom is supplied to the auxiliary line Z 
divided into right and left through internal wiring from the outside. The gate line X divided into right 
and left is connected to the output stage of the V scanners 1L and 1R on either side through the buffer 10 
which consists of an inverter, respectively. The common touch-down potential VSS is supplied to each 
buffer 10 through internal wiring. 

[0017] Next, actuation of the active-matrix display shown in drawing 3 with reference to the timing 
chart of drawing 4 is explained. (A) expresses the case where it operates by the same timing as the 
timing chart shown in drawing 2 . For example, in an XGA format, a 1 level period (1H) is 14microsec 
extent. Among this, lOmicrosec extent is assigned at the write-in period of an actual video signal, and 
the time amount of 3.7microsec is assigned at the level blanking section. The precharge signal over the 
left half of a screen begins to write, it is timing at the standup time of PCGL, and the precharge signal 
over the right half of a screen begins to write, and timing serves as the time of the standup of PCGR. 
When PCGL starts, it responds for a precharge signal's writing and beginning, and the potential VcomL 
of the auxiliary line of a left half shakes. Similarly, when PCGR starts, the potential VcomR of the 
auxiliary line of a right half shakes. However, since the auxiliary line on either side is connected with 
internal wiring, the potential shake of one side will bring about the potential shake of another side, and 
whole Vcom Rhine will swing. In addition, although not illustrated, fluctuation arises similarly about 
VSS Rhine. Since the potential shake by precharge of the piece one half of a screen rides on the video- 
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signal writing of one half besides a screen for this reason, drawing grace may be spoiled. 
[0018] So, with this operation gestalt, as shown in (B), the problem resulting from the potential shake of 
Vcom Rhine and VSS Rhine is solved by a precharge signal beginning to write and dedicating timing to 
the level blanking section. As PCGL' and PCGR' show, it specifically starts, and timing is dedicated to 
the level blanking section, and the time amount to which VcomL 1 and VcomR 1 are shaking is placed 
within the level blanking section. That is, in case right-and-left division precharge is performed, in order 
to make it the shake of Vcom Rhine at the time of one precharge signal writing and VSS Rhine not 
influence another video-signal writing, the precharge signals PsigL and PsigR on either side begin to 
write, and timing is carried out within the level blanking section. Time amount until the potential shake 
which a precharge signal writes and is produced from the start by this is restored more to accuracy is 
placed within the level blanking section, as mentioned above « this operation gestalt — the inside of the 
blanking section of a 1 level period — right and left — supply of the precharge signal over the signal line 
of any or one half is started, before this blanking section finishes further, it remains, and supply of the 
precharge signal over a half signal line is started. 

[0019] Drawing 5 is the typical circuit diagram showing the 3rd operation gestalt of the active-matrix 
display concerning this invention. In order to make an understanding easy, the corresponding reference 
number is given to the 2nd operation gestalt shown in drawing 3 , and the corresponding part, in order to 
perform right-and-left division precharge also with this operation gestalt ~ a screen — the gate line X 
and the auxiliary line Z are mostly separated right and left in the center. However, if Vcom Rhine and 
VSS Rhine are carried out in common like the 2nd operation gestalt, if the gate line X and an auxiliary 
line Z shake by the writing of a precharge signal, since the piece one half of a screen will ride on the 
other one half of a screen through this common VSS wiring and Vcom wiring, drawing grace may be 
spoiled, in order [ then, ] to avoid the above-mentioned problem with this operation gestalt — right and 
left of a screen — he prepares VSS Rhine and Vcom Rhine separately, and is trying to input from the 
outside That is, with this operation gestalt, in order to separate the system [ precharge ] of a potential 
shake completely electrically, VSS Rhine and Vcom Rhine are established in the left-hand side of a 
screen, and the right-hand side of each. As mentioned above, in this invention, the screen is divided into 
right and left by the counterelectrode like the auxiliary line Z at the pixel electrode divided for every 
pixel, and this corresponding to right-and-left division of a screen including the counterelectrode by 
which opposite arrangement was carried out. The predetermined opposite electrical potential difference 
Vcom is supplied through separate wiring to a counterelectrode on either side. Moreover, the 
predetermined touch-down electrical potential difference VSS is supplied through separate wiring also 
to the V scanners 1L and 1R on either side. 
[0020] 

[Effect of the Invention] As explained above, according to this invention, a screen is divided into right 
and left, timing is shifted, and the precharge signal is written in. Thereby, even if the level blanking 
section is a short format (XGA, SXGA, HD), it becomes possible to be able to precharge enough, to 
control defects, such as the vertical reinforcement and cross talk which had become a problem 
conventionally, and shading, and to improve drawing grace sharply. 



[Translation done.] 
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